Role of beta 1-adrenoceptors in hypertensive cardiac hypertrophy.
Experimental and clinical evidence indicates that cardiac hypertrophy in systemic hypertension may not simply result from the mechanical stress of increased afterload. Several lines of evidence suggest that sympathetic nervous influence stimulates cardiac growth. A previous study indicated that sympathetic tone may be important in the two-kidney, one-clip model of renovascular hypertension. Hence, we investigated the role of cardiac beta-receptors by testing the effects of the cardioselective beta-receptor blocker, atenolol, on regression and prevention of ventricular hypertrophy in this model. Renal hypertensive rats were assigned to a 'prevention' and a 'reversal' protocol, receiving the drug before or after the development of hypertension and cardiac hypertrophy. Untreated control animals developed severe hypertension (205 +/- 9 mmHg) and marked cardiac hypertrophy (heart weight/body weight ratio: 3.86 +/- 0.23 mg/g) when compared to sham-operated controls (129 +/- 1 mmHg and 2.38 +/- 0.06 mg/g, respectively). Atenolol (440 mg/kg per day) failed to prevent or reverse hypertension (213 +/- 5 and 194 +/- 11 mmHg) or cardiac hypertrophy (4.10 +/- 0.39 and 3.51 +/- 0.25 mg/g, respectively). Effective beta-blockade was verified by significantly lower heart rates in treated animals (382 +/- 10 and 368 +/- 9 beats/min, respectively) than untreated controls (486 +/- 28 beats/min; P less than 0.01). Similarly, plasma renin activity returned to baseline in atenolol-treated animals. Cardiac catecholamines were markedly decreased in hypertrophied hearts (significant only for norepinephrine) and remained unaffected by atenolol treatment. However, both the prevention and reversal protocol strikingly reduced mortality in hypertensive animals (0 and 14%, respectively, versus 57%; P less than 0.02).(ABSTRACT TRUNCATED AT 250 WORDS)